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yjlK 576.895.132.8*> 

yjibTPACTpy ktypa hepbhom chctembi 

ASCARIS SUUM 

A. M. rojiy6ee, 0. 0. HepHbix 

Ka3aHCKHH rocy^apcTBeHHBiii yHHBepcHTeT 

flaHo onncaHne yjiLTpaTOHKoro CTpoeHHH BeHTpaJiBHoro raHrjiHH h 
H epBHBIX CTBOJIOB, npOXO^HII^HX B CIIHHHOM H 6 piOIHHOM BajIHKaX rHIIO^epMLI 
Ascaris suum. 

Ilpn H3yaeHHH yjiBTpacTpyKTyp HepBHHx KjieTOK oco6oe BHHMaHHS’ 
cjieAyeT y^ejiHTL 3HAonapa3HTaM. BHyTpemmH napa3HTH3M HaKJia^HBaeT 
rjiy6oKHH oTneaaTOK Ha o6m,yio opraHH3aii;Hio hoibothhx h CTeneHB 
$epeHii;HpoBKH hx CHCTeM opraHOB. IIpe>KAe Bcero 3 to KacaeTca hojioboh, 
nHin;eBapHTejiLHOH h HepBHon chctgmh. Kan npaBnao, HepBHaa cncTeMa 
hchhthb aeT npn 3HAonapa3HTH3Me paA btophhhhx ynpoin,eHHH. HMea 3 to 
b BH^y, mo>kho HaAeaTnca BCTpeTHTb 3Aecb Han6ojiee «npocTtie» nan, bo Bca- 
kom cayaae, HeoSuaHtie HenpoHH, cym,ecTBeHHo oTjinaaioin,Heca no CBoen 
yjibTpacTpyKType ot o6m,enpnHaTon (nycTB Aaarn h o6o6m,eHHon) MOAean. 
B 3thx noncKax KpanHe aghhhmh MoryT 0Ka3aTbca 3HAonapa3HTH H3 rpynnn 
aepBen, nocKoabKy hmghho y aepBen b xo^e 3BoaK)ii;HOHHoro npoijecca Bnep- 
Bate noaBaaeTca HacToam,aa, «o(|)opMaeHHaa» HepBHaa CHCTeMa c aeTKHM 
pa3A©aeHHeM Ha AeHTpaaBHHe h nepn^epnaecKne OTAean. rtoaeTHoe MecTO 
b hoao6hhx nccaeAOBaHnax Aoaamo npnHaAaemaTb npeACTaBHTeaaM Tina 
nepBHHHonoaocTHHx aepBen — HeMaTOAaM, yam xoth 6h b cnjiy Toro, hto 
ohh noflXBaaeHti rpeSHeM bojihh SnoaornaecKoro nporpecca. 9 bph6hohthoctb 
napa3HTnaecKHx HeMaTOA * rpaHnaanjaa c y6nKBH3MOM, oSbacHaeTca ijeaHM 
pa^oM CBoeo6pa3HHx npn3HaK0B b hx o6m;eH opraHH3au;HH. HenoTopne 
^aHHue yKa3HBaiOT Ha to, hto 3th ocoSghhocth npoaBaaiOTca y HeMaTOA h 
H a yabTpacTpyKTypHOM ypoBHe. CKa3aHHoe ijeanKOM othochtch h k HepB- 
hoh cncTeMe. O^HaKo ^aa 6oaee onpeAeaemioro oTBeTa Ha 3 tot Bonpoc pa6oT 
no yabTpaTOHKOMy CTpoeHHio HepBHon chctgmh Kan CBoSoAHoamBynpix,- 
Tan h napa3HTHaecKHx HeMaTOA hbho HeAocTaToaHO. B oahhx H3 hhx npn- 
boahtch CBe^eHHa no Henpo-MHineaHHM KOHTaKTaM (Rosenbluth, 1965; 
Reger, 1965), b Apyrnx a aeTca onncaHne Hapyamnx ayBCTBHTeabHHx opra- 
hob (Siddiqui a. Viglierchio, 1970; Storch a. Riemann, 1973) nan nepn^epn- 
aecKoro HepBHoro cnaeTeHna (Smith a. Stephenson, 1970), b TpeTBnx — 
KpaTKne CBe^eHna 06 yabTpacTpyKType HepBHon chctgmh ^aiOTca nonyrao 
c ^pyrnM MaTepnaaoM (Hinz, 1963; Yuen, 1967, n aP-)* 

B HacToam;eH paSoTe A^eTca onncaHne yabTpaTOHKoro CTpoeHHH HepB- 
hhx CTBoaoB Spionmoro n cnHHHoro BaannoB rnnoAepMH n CBH3aHHoro c onoao- 
raoToaHHM Koam;oM 6piomHoro raHrana Ascaris suum (Goeze, 1782) — 
npeACTaBHTeaa Tnna Nemathelminthes. 

MATEPHAJI H METO^HKA 

Ha CBeTOonTnaecKOM ypoBHe HepBHaa cncTeMa acnapnA H3yaeHa xopomo 
(Hesse, 1892; Goldschmidt, 1908; ^enHena, 1912, n AP-)- Ee AeHTpaabHHH 
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OTfteJI COCTOHT H3 OKOJIOrjIOTOHHOrO KOJIBIja, OTXO^HHJHX OT Hero HepBHHX 
ctbojiob, H3 KOTopLix A fi a (HanSojiee KpynHux) npoxo^HT b 6piomHOM h cnHH- 
hom BajiHKax rnno^epMU, h CBH3aHHHx c kojibijom wmpex raHrjineB. CaMHH 
SOJIBIHOH H3 HHX — BeHTpaJILHUH (pHC. 1). 

JKHBOTHLie 6paJIHCL Ha MHCOKOM6HHaTe H3 KHineHHHKa CBHHen. IloCJie 
npenapoBKH KycoHKH Tejia acKapHA, coAepncamne oKOJiorjioTOHHBie KOjiBpa 
€ raHrjiHHMH h (^parMeHTH chhhhhx h SpiomHux rnno^epMajiLHLix BajiHKOB, 
(J)HKCHpoBajiHCL CHanajia 2 naca b 6.25% pacTBope rjiyTapoBoro ajiB^erH^a 
Ha $oc(|)aTHOM 6y$epe (pH 7.4) npn 4°, a 3aTeM 2.5 naca b 2% pacTBope 
0s0 4 Ha tom me 6y(|)epe h npn toh >Ke TeMnepaType. BcjieA 3a (^HKcaipieH 
KycoHKH TKaHH BLi^ep>KHBajiHCi> 1 nac B 2% 
boahom pacTBope ypamuiapeTaTa. Ilocjie ao- 
rn^paTapHH b cnnpTax noBBimaiomeHCH koh- 
HeHTpapHH H apeTOHe KyCOHKH TKaHH 3ajin- 
BajiHct b anoH. YjitTpaTOHKaH pe3Ka npoH3- 
BOAHJiaCB Ha MHKpOTOMe YMTII-l. Cpe3LI 

KOHTpacTHpoBajincL pHTpaTOM CBHHija (Rey¬ 
nolds, 1963) h npocMaTpHBajiHCB b ajieKTpoHHOM 
MHKpocKone Y3MB-100 K. 

PE3yjIbTATtI HCCJIEAOBAHHR 

yjiLTpacTpyKTypa rnnoflep- 
m a ji b h h x b ajiEKOB. rnnoAepMajiBHue 
BajiHKH (pnc. 2) BKjuonaiOT b ce6a Tpn CTpyn- 
TypHux ajieMeHTa: otpoctkh rnno^epMajiBHUx 
KJieTOK, $H6pHJIJIHpHBie, T. e. COKpaTHTeJIB- 
Hue, ynacTKH MtimenHux KJieTOK h, HaKOHep, 
aKCOHH HepBHHX KJieTOK. Bee OHH OTrpaHH- 
neHU APyr ot APyra moiahbimh npocjiOHKaMH 
Me>KKJieTOHHoro BemecTBa, cocTOHiijero H3 
nepeAyioiAHxcH 3jieKTpoHHonpo3paHHBix h 
ajieKTpoHHonjioTHMx cjioeB (pnc. 3). IIo Been 

BepOHTHOCTH, K 3TOMy npHBOAHT IJHKJIHHHOCTB 
nocTynjieHHH 3Toro BenjecTBa b Men^KjieTOHHoe 
npocTpaHCTBO. IIpH3HaKOB tjihh b rnnoAep- 
MajiLHHx BajiHKax He o0Hapy>KeHO. KpynHue 

aKCOHH Ha nonepeHHLix cpe3ax nacTo HMeiOT HenpaBHjiLHLie onepTamiH h 
3a npe^ejiaMH nepBon TpeTH Tejia oShhho npoSeraiOT Ha 3Ha T iHTejii>HOM pac- 
ctohhhh APy r ot APyra (pnc. 3). MejiKHe aKCOHH nan^e Bcero coSpaHM b rpynnu 
no 4—5 b KajK^OH. AKConjia3Ma b nepn^epHHecKHx ynacTKax aKCOHOB KpanHe 
Se^Ha BKjHoneHHHMH. IIo Been A^nne BajiHKOB BCTpenaioTCH CHHanTHnecKHe 
KOHTaKTLI aKCOHOB C MLIHieHHHMH KJieTKaMH; OHH HHHeM He OTJIHHaiOTCH 
ot HeHpo-MLiineHHLix CBH3eH, onncamiBix paHee y Ascaris lumbricoides (Re¬ 
ger, 1965) h Parascaris equorum (Hinz, 1963). IIo Mepe npnSjnoKeHHH k okojio- 
rjioTOHHOMy KOJitpy aKCOHLi c6jiH>KaiOTCH h CTaHOBHTCH CTpyKTypHO Sorane 
(pnc. 4). B aKconjia3Me hohbjihiotch mhtoxohaphh, $h6phjljibi, a 3aTeM h 
MHK poTpydoHKH, npoxoAHipne 6e3 onpeAejieHHOH opneHTapHH (pnc. 5). Ha- 
py>KHHH AnaMeTp MHKpoTpySoneK 220—260 A, HanSojiBinaH AJiHHa b npe- 
Aejiax cpe3a 0.8—1.0 mk. 

yjiBTpacTpyKTypa Be HTpajitHoro r a h r ji h a. 
nonepeHHOM cpe3e SpionmoH raHrjiHH HMeeT bha SbSohkh, kpbijibh kotopoh 
3anojiHeHLi TejiaMH HenpoHOB (b nonepenHHKe ao 60 mk) h aKCOHaMH (pnc. 6). 
J^naMeTp nocjieAHHx AOCTHraeT 50 mk. BepoHTHO, ctojib KpynHLie CTpyKTypu 
hbjihiotch aKCOHajiLHBiMH SyropKaMH. «06ojioHKa» raHrjiHH o6pa30BaHa ot- 
pocTKaMH rnnoAepMajiBHBix KJieTOK, chjibho HcnempeHHBiMH bh6apghhhmh 
nepBHHHOH nojiocTH Tejia (pnc. 7). U,HTonjia3Ma «raHrjiHOHapHOH» rnno- 
AepMH, b oTjiHHne ot rnnoAopMu Bcex ocTajiBHBix ynacTKOB Tejia, xapaKTepn- 
3yeTCH cjia6o pa3BHTBiM 3HAonjia3MaTH T iecKHM peTHKyjiyMOM h He3Ha T iHTejiB- 
HUM KOJIHHeCTBOM MHTOXOHAPHH. IIo BCeH BepOHTHOCTH, H HHeHCTOe CTpoeHHe, 


Phc. 1. CxeMa AeHTpaJibHOH 
HepBHOH cucTeMH nepeAHero 
KOHAa Tejia acKapiiAH. 

1 — OKOJIOrjIOTOHHOe kojibijo; 2 — 
SpioniHOH raHrjiHH; 3 — SonoBbie 

raHrjiHH; 4 — SpioniHoft HepBHbift 
CTBOJI (no rOJlbflUIMHflTy). 


Ha 
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h BHyTpeHHee CBoeo6pa3He rano^epMLi raHrjmeB CBH3aHO c MecTHofi, ecjin 
TaK mo>kho CKa3aTb, ^yHKijHOHajiLHOH cneu;H(|)HKOH. 3,o;ecb rnno^epMa bli- 
nojiHneT pojib Sapnepa, npenHTCTByioii],ero npnMOMy KOHTaKTy Tpo^Hnecmix 
yqacTKOB HenpoHOB c >khakhm coAep>KHMLiM nepBHHHOH nojiocTH Tejia. Ha 
BceM npoTHH^eHHH njiasMaTHHecKne MeMSpaHLi rnnoAepMajiLHLix h HepBHLix 
KJieTOK OTAejieHLi APyr ot APyra AOCTaTOHHO hihpokhmh (ao 0.4 mk) mhoto- 
cjiohhlimh THH^aMH MenameTOHHoro BenjecTBa. 

no CTpyKTypHLIM OCOSeHHOCTHM HenpOHLI raHrjIHH MO>KHO pa3,a;ejIHTb 
Ha ABa THna. HenpoHLi nepBoro rana 3aHHMaioT nepe^HHH h 3aAHHH ynacTKH 
BHTHHyToro raHrjiHH h wtko OTjmnaiOTCH ot ^pyrnx HepBHLix KJieTOK npn- 
cyTCTBneM SojiLinoro KOJinnecTBa rpaHyji rjinnoreHa b Henponjia3Me (pnc. 8). 
OSnjme rjinnoreHa BMecTe c mohjho pa3BHTOH $h6phjijihphoh ceTLio h mho- 
H^eCTBOM MHTOXOHAPHH CBMOH npHHy^JIHBOH (J)OpMLI fl^JiaiOT Il,HT0njia3My 
3THX HenpOHOB ^OCTaTOHHO 3JieKTp0HH0HJI0TH0H H He n03B0JIHI0T npOBeCTH 
AeTajiLHLiH aHajiH3 ee yjiLTpacTpyKTypti. 

HenpoHLi BToporo THna xapaKTepH3yioTCH OTcyTCTBHeM CKonjieHHH 
rjinnoreHa h npKO BLipansemioH 30HajiLHOCTLio b pa3Mem,eHHH opraHOHAOB 
HeHponjia3MH. OcoSemio othctjihbo OHa npoHBjineTCH b nepHKapnoHe kjictok 
(pnc. 9). B HenocpeflCTBeHHOH 6jih30Cth ot HApa ochobhlimh CTpyKTypHLiMH 
KOMnoHeHTaMH HeHponjia3MLi hbjihiotch Henpo(|)H6pHJijiLi tojihjhhoio He 6o- 
jiee 80 A. Ha cpe3ax b 6ojiLHiHHCTBe CBoeM ohh opneHTHpoBaHLi napajuiejibHO 
HAepnoH oSojioHKe h o6pa3yioT AOCTaTOHHO KOMnaKTHLin cjioh tojihjhhoio 
AO 0.3 mk. 3a $h6phjijihphoh H^eT 30Ha, KOTopyio mohoio Ha3BaTb «ne- 

HHCTOH». 

B cbok) onepeAL b Hen n,ejiecoo6pa3HO BLiAejiHTL A®a cjioh: hjiothlih 
h pbixjiLiH. nocjieAHHH cjioh Han6ojiee ninpoK h HanHHaeTcn cpa3y >Ke 3a 
njia3MaTHHecKOH oSojiohkoh. neHHCTLra bha Henponjia3Me npHAaioT mhto- 
xohaphh h HeHpo^nSpHJiJiLi. Arperara H3 3thx opraHOHAOB pacnojiaraioTCH 
no OKpy>KHOCTH, B H,eHTpe KOTOpLIX OKa3LIBaeTCH nOHTH 3JieKTp0HH0np03- 
paHHLIH MaTpHKC. B nJIOTHOM CJIOe B o6pa30BaHHH TaKHX KOMnjieKCOB aKTHB- 
Hoe ynacTHe npHHHMaioT mhtoxohaphh, b plixjiom ohh MoryT coctohtl tojilko 
H3 njioTHOCKOMnaHOBaHHLix $h6phjiji (pnc. 10). no Mepe yAajieHHH ot HApa 
rpaHHH,Li KOMnjieKCOB nocTenemio CMa3LiBaiOTCH. B HeKOTopLix cjiynanx 
CBH3L mhtoxohaphh h $h6phjiji npHHHMaeT 6ojiee cjio>khlih xapaKTep. npn- 
MepoM 3T0My HBjineTCH KOMnjieKC, noKa3aHHLiH Ha pnc. 11. Oh o6pa30BaH 
CKonjieHHeM Henpo^HJiaMeHTOB, onpy>KeHHLix npaBHJibHLiM kojilijom mhto¬ 
xohaphh. OyHKii,HH noAoSHLix o6pa30BaHHH He HCHa. Mo>kho jihhil npeA- 
nojion^HTb, hto nepeA HaMH ynacTOK HeHponjia3MLi b coctohhhh aKTHBHoro 
SnojiorHHecKoro CHHTe3a. 

B HenpoHax nepBoro h oco6eHHO BToporo TnnoB o6pain,aeT Ha ce6n BHHMa- 
HHe KpanHe cjia6oe pa3BHTHe BaKyojinpHLix o6pa30BaHHH. Mo>kho A^e» 
TOBOpHTb O nOHTH nOJIHOM OTCyTCTBHH 3JieMeHT0B 3HA0njia3MaTHHeCK0r0 
peTHKyjiyMa. 06 ih,hoctl HenpoHOB npoHBjineTCH h b CTpoeHHH hx HAep. 
Eojilhihhctbo H3 hhx HMeiOT OBajiLHyio (j)opMy h AOcraraioT b AHaMeTpe 
20 MK. 

Kapnonjia3Ma 6oraTa xpombthhom, kotoplih, KaK npaBHjio, pacnpeAejieH 
paBHOMepHO. CBoeo6pa3Hoe cTpoeHHe HMeiOT hapbihikh. Ot hx hjiothoh,. 
non™ roMoreHHOH, ijeHTpajiLHOH Maccti b pa3Htie ctopohli otxoaht blipoctli, 
npoHH3BiBaiOH],He Bcio TOJimy HApa. Ha cpe3ax ohh blitjihaht ajieKTpoHHO- 
njIOTHLIMH TeJILH,aMH A^aMeTpOM AO 0.2 MK. 

KojinnecTBO HenpoHOB, SoraTLix rjiHKoreHOM, b BeHTpajiLHOM raHrjiHH 
acKapHALi He3HaHHTejiLHoe. OcHOBHyio Maccy KJieTOK cocTaBjinioT HenpoHLi 
BToporo THna. no Been BeponTHOCTH, h APyrne HeMaTOABi He OTjinnaioTCH 
SoraTCTBOM rjiHKoreHOCOAep^KaiAHx HepBHBix kjictok; o6 otom, b hbcthocth, 
roBopHT rHCTOXHMHnecKoe H3yneHHe HepBHOH CHCTeMLi HeMaTOABi Ascaridia 
galli (CerHAa, 1971). 

Bee HenpoHLi raHrjiHH OTACJieHBi oahh ot APyroro jihhil npocjiOHKaMH 
Men^KjieTOHHoro Bein;ecTBa h nacTHHHO OTpocTKaMH rnnoAepMLi (pnc. 12). 
Cneii,HajiH3HpoBaHHLix KJieTOK-cnyTHHKOB b raHrjiHH, TaK >Ke KaK h b rnno- 
AepMajiLHLix BajiHKax, He o0Hapy>KeHO. 
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OECy>KAEHHE PE3YJIBTATOB 

^Be HanSojiee hhtgpgchbig oco 6 ghhocth, 3aTpoHyTtie b HacToameM co- 
o6meHHH, TpeSyiOT ocoSoro paccMOTpeHna: OTcyTCTBne tjihh h CBoeo6pa3ne 
yjibTpacTpyKTypBi SojiBimracTBa HepBHBix KjieTOK, BxoflHmnx b cocTaB caMoro 
6ojiBinoro H3 raHrjiHGB peHTpajiBHOH hgpbhoh chctgmbi acKapn^Bi — bgh- 
TpajiBHoro. UteM >kg mo>kho o 6 t>hchhtb OTcyTCTBne tjihh? O^H03HaaHBiH ot- 
BeT Ha 3 tot Bonpoc a&tb Tpy^HO. Moarno jihhib ^eaaTB 6 ojigg hjih MeHee 
ySgahtgjibhbig hpgaiiojiojkghhh, hcxoah H3 (JjyHKipioHajiBHBix ocoSghhoctgh 
ranaaBHBix kjigtok. JJjih rann xapaKTepHBi ^Be ochobhbix $yHKii,HH — onop- 
Haa h Tpo(|)HaecKaa, npnaeM onopHaa aBaaeTca hgpbhhhoh b npoijecce 3bojiio- 
h;hh. B xoAe HCTopnaecKoro pa3BHTHa rana BnepBBie noaBaaeTca y aepBen. 
no Been BepoaTHOCTH, npe^KH acKapn^Bi nepeman k napa3HTHaecKOMy 
o6pa3y >kh3hh ghi;g a° noaBaeHHa 3thx cneu;HaaH3HpoBaHHBix kjigtok, 
a b AaaBHeHHieM ohh CTaan npocTO He Hyaam. naoTHaa ToacTaa KyTHKyaa 
AOCTaTOHHO xoporno npeAoxpaHaeT Teao aepBa ot Ae$opMau,HH, a nocToaH- 
Hoe o6nane hhii^h, kotopoh CHa6a^aeT napa3HTa xo3hhh, cmmaeT Bonpoc 
h o Tpo^naecKOH hgoSxoahmocth ranaaBHBix KaeTOK. 

GBoeo6pa3He hghpohob, KOTopoe Reji&e t hx yHHKajiBHBiMH, 3aKaioaaeTca 
b OTcyTCTBHH hgtko BBipa>K6HHoro 3HAonaa3MaTnaecKoro peraKyayMa. 
Xoporno h3bgctho, hto MeMSpaHBi 3Toro opraHOHAa aBaaiOTca KOHTaKTHBiMH 
HOBepXHOCTaMH AJIH SoaBHIHHCTBa CHHTGTHHGCKHX npopeCCOB, npOTeKaiO- 
mnx b KaeTKe. KapraHa yaBTpaTOHKoro CTpoeHna H6Hponjia3MBi co3AaeT 
BneaaTaeHHe, hto $yHKii,HH KOHTaKTHOH noBepxHOCTH b HenpoHax acKapnABi 
npHHHMaiOT Ha ce6a arpernpoBaHHBie b kojibijgbbig KOMnaeKCBi ^HSpnaaap- 
HBie CTpyKTypBi. Ecan 3 to hpgahojiojkghhg OKaa^eTca BepHBiM, to npnAeTca 
npH3HaTB, HTO HpHHia,HH ^HJIGTHHGCKOH KOMHGHCaiJHH)), BBipa6oTaHHBIH A*tfH 

CHCTeM opraHOB b npopecce 3bojiioii;hh HeMaTOA (napaMOHOB, 1963), npo- 
HBaaeTca y 3thx >khbothbix h Ha yaBTpacTpyKTypHOM ypoBHe. 

Hbjihiotch an oco 6 ghhocth yaBTpaTOHKoro CTpoeHna hgpbhoh chctgmbi 
Ascaris suum OTpa>K6HH6M napa3HTHaecKoro o6pa3a >kh3hh jkhbothoto? 
CyAHTB 06 3tom noKa paHO. K OKOHaaTeaBHOMy BBiBOAy MoryT h a 0 *^™ 
npHBecTH A^aBHeHinne HecaeAOBaHHa HeMaTOA c pa3anaHBiM o6pa30M >kh3hh. 
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ULTRASTRUCTURE OF THE CENTRAL 
NERVOUS SYSTEM IN ASCARIS SUUM 

A. I. Golubev and 0. 0. Chernykh 
SUMMARY 

The fine structural organization of the ventral ganglion and the dorsal and ventral 
nerve cords passing in the hypodermal folds of the roundworm Ascaris suum has been 
studied. The ventral ganglion is composed by two clearly distinguished ultrastructural 
types of neurons. Organells in the cytoplasm of the most nerve cells show distinct con- 
centrical arrangement. The neuroplasm is rich in fiber structures which are packed in 
a complex circular manner. No signs of endoplasmic reticulum have been found. The 
characteristic feature of the central nervous system of Ascaris suum is the complete 
.of glial cells. 




Pnc. 2-8. 

2 — nonepCHiibni Cpc3 Gpioiuiioro riinoflepMajibiioro BajiHKa nepeaneii nacTH Tena aCKapwflbi. Yb. 430; 

3 — ynacTOK Opjoiniioro rnnonepMajibiioro Bajmna cpemieii nacTH TCJia acKapHflbi. Yb. 20 000; 4 — an- 
coiim cnmmOro iiepBiioro CTBOJia nepeAiieii naCTH Tejia wiiBOTiioro. Yb. 28 000; 5 — ynaCTOK ancoiia 
Gpioiuiioro IiepBiioro CTBOJia. MHKpoTpyGoHKH. Yb. 49 500; 6 — nonepCHiibui cpe3 Gproimioro raiirjiHH. 
Yb. 210; 7 — ynaCTOK rnnonepMbi, o0pa3yiomeii oOojionKy ranrjina. Yb. 33 000; 8 — ynacTOK hhto- 
njia3Mbi rjiHKoreiiocoflepmamero iietipona. Yb. 37 000. A — ancon; r — rrniojiepMa; M — mhtoxoiih- 

pwn; MK — MbimeHiibie kjictkh; MT — MHKpoTpyGoHKH; II — tcjio iicpbiiom kjictkh. 










Pnc. 9-12. 

9 — nepHKapHon nefipona BToporo Tima. Xopomo 3aMeTiia 30iiajibH0CTB b pa3Mememin cTpyKTypiitix 
KOMnoneiiTOB. Yb. 19 000; 10 — KOJibpeBbie KOMnjieKCbi newpona, oOpa30Bannbie neMpot^HOpHji- 
JiaMH H MHTOXOHHpHHMH. Yb. 20 000) 11 — ynaCTOK IieHponJia3MbI CO CjlOJKHLIM MHTOXOIIflpMajIbHBIM 
KOMnjieKCoM. Yb. 27 000; 12 — OpiomiioM raiirjiHH. B MewKjieTOHiiOM BemeCTBe 3aMeTHbi otpoctkh 
rHnonepMbi. Yb. 31 000. M — mhtoxoiiuphh; MB — MemKjieTOHiioe BemecTBo; H — Tejio nepBiibix 
KjieTOK ; H<& — iieftpo(|)H6pHJiJibi; R — napo. 




